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RHONE- POULENC AGRO 

Method for increasing Che content of cysteine, methionine 
and glutathione in plants, and plants obtained 



Patent In Ver . 2.1 

1 

934 

DMA 

ArabidopsAs thaliana 



<220> 

<221> CDS 
<222> (31) . . (972) 



<40C> 1 

aaga^aggat. cere 



eg a acc get aac 

Arg Thx Gly Asn 
10 

aat r^^ ttt cga 

Asn ?ha ?ha Arg 
25 

caa ate gaa gat 

Gin He Glu Asp 



a a a tec gat gtt 
Lys S«r Asp Val 
60 

teg ate aca tct 
Ser lie Thr Ser 

tec gta aag etc 
Ser Val Lys Leu 

ctg ttc ata age 
Leu Phe Ila Ser 
105 

aag caa gat ctt 
Lya Gin Asp Leu 



acc caa gac e -C 

Thr Gin Asp Asps 

:cc ggt ttc tct 

Pro Gly Phe Ser 
3C 

gac gat gat gtc 

Asp Asp Aap Val 
45 

aaa caa gaa ccc 
Lys Gin Glu Pro 



d :q gee aca tgc ata gso aes tgc 
Mot Ala Thr Cys He A*p Thr Cys 
1 5 

g*t tec egg ttc tgt tgc ate aag 
Asp Ser Arg Phe Cys Cys He Lys 
< 20 

gte aac egg aag act cac cac acc 
Vai\Aan Arg Lys tie Wis His Thr 
35 40 

tgg ate aag atg ctt gaa gaa gec 
Trp IleVLyfi Mac Leu Glu Glu Ala 
50 \ 5& 



\ 



cat cga tct tta 
His Arg Ser Leu 
80 

age aat tta aac 
Ser Aan Leu Asr. 

95 

gtt tta gaa gaa 
Val Leu Glu Glu 
110 

ata gca gtc aaa. 
He Ma v a i Lys 

125 



att tta tca v aac tac tac tac get 
H* Leu SerNAcn Tyr Tyr Tyr Ala 
65 V TO 

gag tct get ttaXgct cac ate etc 
Glu Sar Ala Lau Ala His lie Leu 

\ 

eta eca age aac aca etc ttc gaa 

Leu Pro Ser Asn Thr Leu Phe Glu 

100 

age cct gag ate ate gaa tec acg 

Ser Pro Glu He He Glu Ser Thr 
1 15 120 v 

gaa aga gac cca get tgt ata age 
G2u Arg Asp Pro Ala Cy* lie Ser 

130 135 



L02 



15C 



198 



246 



294 



342 



390 



438 



2 



tac gtt cat tgc etc ttg ggc ttc aaa ggc :tc etc act tgt ca* get 49© 

Tyr Val His Cya ?he Leu Glv Phe Lys Gly ?he Leu Ala Cys Gih Ala 

140 ' H5 150 

cat cga ata get cat acc etc tgg aaa cag aac age aaa ate gta get 5 34 

His Arg lie Ala His Thr Leu Trp Lys Gin Asn Arg Lys lie val Ala 

155 160 155 

eta ttg ate ca& aac aga gta tea gaa «ct etc gec gtc gac ant cat, S82 

Leu Leu lie Gin Asn Arg Val Ser Glu Ser ?he Ala Val Asp He His 

170 175 I8C 

ccc gga gcg aag ate gga aaa ggg att ctt tta g«c cat gcg acg ggc 630 

Pro Gly Ala Lys He Gly Lys Gly tie Leu Leu Asp His Ala Thr Gly 

135 190 195 200 

gtg gtg ate gga gag acg acg gtg gtt gga gac aat gtt teg att eta 679 

Val Val tie Gly Glu Thr Ala Val Val Gly Asp Asn Val Ser lie Leu 

205 210 215 

cac gga gtg acc ttg gga gga aca ggg aaa cag agt ggt gat egg cat 726 

His Gly Val Thr Leu Gly Gly Thr Gly Lys Gin Ser Gly Aap Arg Hi* 

220 225 230 

ccg aag att ggt gat ggt gtg ttg att gga get ggg agt tgc sta ttg 7*74 

Pro Lys lie Gly Asp Gly Val Leu lie Glv Ala Glv Ser Cys He Leu 

235 240 24S 

gag aat ata aca ate agt gag gga get: aag a;: gga tc«» 995 teg gtg 2 22 

Gly Asr< He Thr He Gly Glu Gly Ala Lys lie Gly Ser Gly Ser Val 

250 255 250 

gtg gtt aag gat gtg ccg gcg egt acg acg gcg gtt gga aat ccg gcg 8 TO 

Val Val Lyfi Asp Val Pre Ala Arg Thr Thr Ala Val Gly Asn Pro Ala 

2€5 270 275 280 



agg ttg att ggt ggg aaa gag aat ccg aga cat 
Arg Leu lie Gly Gly Lys Glu As- Pro Arg Lys His 
~> r * 9 



cat aag att cct 319 
Ls Asp Lys lie Pro 
285 ' 290 295 



tgt ctg act atg gac cac aca ccg tat tta acc gag tgg cct gat tar 965 
Cys Leu Thr Met Asp Gin The Ser Tyr Leu Thr Glu Tro Ser Asp Tyr 
300 305 " 310 

gtg att taacacaaat gt 984 
Val lie 

<210> 2 

<21i> 974 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (31).. (966) 

<4QC> 2 

gagagaggat cctcttatcg ccgcgttaat atg cca ccg gec gga gaa etc cga 5 4 

Met Pro Pro Ala Gly Glu Leu Arg 

1 5 

cat caa tet cca tea aag gag aaa eta ttCt tec gtt acc caa tCC gat 102 
Hi* Gin S«r Pro Sar Lys Glu Lys Leu Ser Ser Val Thr Gin Ser Asp 

10 15 20 



gaa gca gaa gca gcg tea gca gcg Att tec gcg gca get ge* gac gcg 

Glu Ala Glu Ala Ai* Ser Ala Ala lie Ser Ala Ala Aid Aid Asd Ai* 
25 30 35 40 



150 



gaa get gec gga tta tgg aca cag ate aag gcg gaa get cgc ca: gat 
Glu Ala Ala Gly Leu Tcp Thr Gin lie Lys Ala Glu Ala Arc Arg Aap 
45 DO " 55 



198 



get gag gcg gag c:a get tta get age tat eta tat teg ace att ctt 
Ala Glu Ala Glu Pro Ala Leu Ala Ser Tyr Lea Tyr Ser Thr Il« Leu 
SO 65 *a 



246 



tct cat teg tct ctt gaa cga tct ate teg - t - cat eta gga aac aag 
Sar His Ser Sar Leu Glu Arg Ser lie Ser ?ab His Leu Gly A;n ly^ 
T5 50 85 



29-1 



ett tgt tec tea acg ctt tta tee aca ctt tta tac gat erg etc tta 
Leu Cys Ser Ser Thr Leu Leu Ser Thr Leu L«U Tyr Asp Leu Phe Leu 
90 93 ICO 



$42 



aac act ttt tec tec gat cert tct ctt cgt aae gee acc gtc gca gat 
Asn Thr Phe Ser Ser Asp Pro S*r Leu Arg Asn Ala Thr Val Ala Aap 
105 110 115 120 



330 



eta cgc get get cgt gtc cgt gat est get tgt ate teg etc tct cat 
Leu Arg Ala Ala Arg Vai Arg Asp Pro Ala Cys lie Ser ?he Ser hi a 
125 130 135 



438 



tgt etc etc aat tac acc ggc tec tta get att cag gcg rat c=t gta 
Cys Leu Lau Aan Tvr Lya Gly Phe Lau Ala lie Gin A_s His Arg Va.i 
140 " 1*5 ISO 



4£a 



tea cac aag eta tgg aca caa tea egg aag cca tta gca eta get eta 

Ser Kis Lys L«u Tro Thr Gin Snr Arg Lys Pro Leu Ala Leu Ala Leu 
155 * 160 "* 165 



534 



cac tea ega ate tec gat gta ttc get gtt gat ate cat cca gca gcg 

Hi* sar Arg lie Ser Asp val Phe Ala vai Asp lie Kis Pro Ala Ala 

170 175 180 

aag ate gga aaa ggg itt ctt cca gac cac gca acc gga gtt gta gtc 

Lys lie Gly Lya Gly lie Leu Leu Asp His Ala Thr Gly val vai Val 

185 190 195 200 



gga gaa aca gcg gtg att ggg aac aat get tea ate ctt cac cat gtg 
Gly Glu Thr Ala Vai lie Gly Asn Asn Val Ser Lie Leu His His Val 
205 21C 215 



678 



aca eta ggt gga aca ggt aaa get tgt gga gat aga cat ccg aag ate 
Thr Leu Gly Gly Thr Gly Lya Ai& Cy3 Gly Asp Arg His Pro Lya 11a 
220 225 230 



726 



ggt gac ggt tgt ttg att gga get gga gcg act att ctt gga aat gtg 
Gly Asp Gly Cys Leu He Gly Ala Gly Ala Thr He Leu Gly Asn Val 
235 240 245 



114 



aag att ggt gca ggt get aaa gta gga get ggt tct gtc gtg ccg att 
Lys lie Gly Aia Gly Ala Lya Vai Gly Ala Gly Ser Val Val Lau He 
250 255 260 



322 



gac gtg cct tgt cga $gt act gcg gtt ggg aat ccg gcg aga ctt gtc 
Asp Val Pro cys Arg Gly Thr Ala Val Gly Asn Pro Ala Arg Leu val 
265 27Q 275 280 



870 



gga ggg aaa gag aag cca acg att cat: gat: gag gaa cgt cct gga g&a 918 

Gly Gly Lyfl Glu Lye Pro Thr He Hi* Asp Glu Glu Cys Pro Gly Glu 

. 285 290 

teg atg gat cat act tea etc ate teg gaa tag tic* gat tac ate ata 96o 

Ser Met Asp His Thr Ser Phe He Ser Glu Trp Ser Asp Tyr lie lie 

300 305 310 



9"M 



raaagttg 

<210> 3 

<2il> 1048 

<212> DNA 

<213> Arabidopsis thaiiana 
<220> 

<221> CDS 

<222> (31) . . (1038) 

<400> 3 

gagagaggat cccctcctcc tcsncctcct atg get gcg tgc ate gac acc tgc 54 

Met Ala Ala Cys He Asp Thr CyS 

I 5 

cgc acc ggt aaa ccc cag *tt tct CCt cgc gat tct cct aaa cac cac 102 
Arg Thr Gly Lys Pro Gin lie Ser ?ro Arg Asp Ser Ser Lys Hi3 His 

10 15 20 

gac gat gaa tct ggc ttt cgt tac atg aac ta= ttc cgt tat cct gat 150 
Aso Asp Glu Ser Gly Phe Arg Tyr Met Asn Tyr Phe Arg Tyr Pro Asp 
25 30 35 «G 

cga tct tec ttc aat gga acc cag acc asa acc etc cat act cgt cct 
Arg Ser Ser Phe Asn Glv Thr Gin Thr Lys Thr Leu Hi* Thr Arg Pro 
45 " 50 55 



198 



ttg ctt gaa gat etc gat cgc ga= get gaa gtc gat gat gtt tgg gee 246 

Leu Leu Glu Asp Leu A3p Arg Aso Ala Glu Vai Asp Asp Vai Trp Ala 

60 ' 65 7 <> 

aaa ate cga gaa gag get aaa tct gat ate gee aaa gaa cct att gtt 294 

Lys lie Arg Glu Glu Ala Lys ser Asp He Ala Lys Glu Pro rift Vai 

75 B0 . 85 

tec get tat tat cac get teg att gtt tct cag cgt teg ttg gaa get 

Ser Ala Tyr Tyr Hi3 Ala Sor lie Val Ser Gin Arg Ser Leu Glu Ala 

90 95 100 

gcg ttg gcg aat act tta tct gtt aaa etc age aat ttg aat ctt cca 

Ala Leu Ala ASH Thr LeU Ser Vai Lys Leu Ser Asn Leu Asn Leu Pro 

105 110 115 120 

age aac acg ctt ttc gat ttg ttc tct ggt gtt ctt caa gga aac cca 

Ser Asn Thr Leu Phe Asp Leu Phe Ser Gly val Leu Gin Gly Asn Pro 

125 * 130 135 

gat att gtt gaa tct gtc aag eta gat ctt tta get gtt aag gag aga 486 

Asp lie Val Glu Ser Val Lys Leu Asp Leu Lou Ala Val Lys Glu Arg 

140 145 150 



342 



390 



438 



gat cct get tgt ata age tac gtt cat tgt ttc ctt cac ttt aaa ggc 
Asp Pro Ala Cys He Ser Tyr Val His Cys Phe Leu His Phe Lys Gly 
155 160 1« 



534 



ttc etc get. tgt caa gcg cat cgt at: get cat gag zzz tgg act cac 

Phe Leu Ala cys Gin Aia His Arg rie Aia Hi* Glu Leu Trp Thr Gin 

1 7 C 175 130 ■ 

gac aga aaa ate eta get ttg ttg arc cag sac aaa qtc tec gaa gec 

Asp Arg Lye lie Leu Ala Leu Leu He Gin Agn Arg Vai Ser Glu Ala 



ttc get get gat ttc cac cet gga get aaa arc aat ac^ gag ai 
Phc Ala Vai Asp Phs His Pro Gly Ala lys li* Giy Thr Giy 



att ttg 
Leu 

sas 210 213 



eta gac cat get acg get att gcg itc ggt aac acq ecg gtt gtg ggg Ho 
Leu Asp Kis Ala Thr Ala He Vai lie Gly Glu Thr Ala Vai Vai Giv 
220 225 230 

aac aat gtc teg att etc cat aac gtt acc ctt gga gga acg ggg aaa 7?<j 
Asn Asn Vai Ser He Leu Hie Aan Vai Thr Leu Gly Gly Thr Gly Lys 
23S 240 245 

cag tgt gga gat agg cac ccg aag act ggc gat ggg att ttg att gga 822 
Gin Cys Gly Asp Arg His Pro Lys lie Gly As© Gly Vai Leu lie Gly 
25C 255 * 260 

get ggg act tgt att ttg ggg aet »t:e aca att ggt gaa gga get aag $70 
Aia Gly Thr cys He Leu Gly Asn lie Thr II* Gly Glu Gly Aia Lys 
265 270 275 280 

att ggt gcg ggg teg gte gtg aaa g*c gtg zzc erg cct aca acg 318 

He Gly Ala Gly Ser Vai Vai Leu Lys A3e V*l ?rg ? r p Arg Thr Thr 
2S5 29C 295 

get gtt gga aat ceg gcg agg ttg cr; ggc gec saa cat aat Ccg aaa 966 
Aia Vai Gly Asn Pro Ala Arg Leu Leu Gly C-iy Lys Asp Asn ?:c Lys 
300 3C5 310 

acg rat gac aag att cct ggc ttg act ate gae cag aeg tee cat ata 1C14 
Thr Asp Lys lie Gly Leu Tnr Met Aac Jin Thr 5«r His Tie 

2-* * 320 * 22b 

tec gag tgg teg gat cat gta acr tgaaaaae^- ^043 
Sex Glu Trp Ser Asp 7yt Vai lie 
330 335 



<210> 4 
<211> 1213 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (31) > . (1203) 

<22Q> 

<221> sicj_oeDtide 
<222> { 31) . . (219) 

<4 00> 4 

gagagaggat ccggccgaga aaaaaaaaaa atg ttg ccg gtc aca agt -gc cgc 54 

Met Leu Pro Vai Thr Ser Arg Arg 

i 5 



cac utc aca atg tec eta cat atg etc cgc cca tec cct oca cac ate 102 
His F*>e Tfir Met Ser Leu Tyr Wet Leu Arg Ser Ser Ser Pro His He 

1° 15 20 



aa* cat cac tct ttc etc ctt ccc tec etc get ccc tec aaa tec aaa ISC 
Asn His His Ser Phe Leu Leu Pro Ser Phe v*l Ser Ser Lys Ph e Lys 

25 30 3& 40 

cac cac act tta tct ccc cct ccc tct ccc cct cct ccc ccc ccc acq 138 
His His Thr Leu Ser Pro Pro Pro Sar Pro Pre Pro ?ro Pro Pro Met 
45 50 55 

get gcg tgc ate gac ace tgc cgc act ggt aaa ccc eag att ret cct 246 
Ala Aid Cys lie Asp Thr Cys Arg Thr Giy Lys Pro Gin He Ser Pro 
60 65 70 

cgc gat tct tct aaa cac cac gac gat gaa cct ggc tct cgt tac arg 294 
Arg Asp Sar Ser Lys His His Asp Asp Glu Ser Giy Phe Arg Tyr Met 
75 r 80 85 

aac tac tec cgt tat cct gat cga tct tec etc aat gga ace cag acc 342 
Asn Tyr Phe Arg Tyr Pro Aap Arg Sar Ser Phe Asn Giy Thr Gin Thr 
90 95 100 

aaa acc etc cat act cgt cct ctg ctt gaa gat etc gat cgc gac get 390 
Lys Thr Leu Hi s Thr Arg Pro Leu Ldu Glu Asp Leu Asp Arg Asp Ala 

105 110 115 120 

gaa gtc gat gat gtt tgg gee aaa ate cga gaa gag gcu aaa tct gat 4 39 
Glu Val Asp hsp Val Trp Ala Lys lie Arg Glu Glu Ala Lys Ser Asp 
125 -35 

ate gee aaa gaa ccc att gtt tec gec cat tat cac get ccg act gtt 436 
He Ala lys Glu Pro lie Val Ser Ail Tyr Tyr His Ala Ser He Val 
140 145 150 

tec cag cgt teg ttg gaa get geg ctg gcg aat act tta tct gtt aaa 53<5 
Sar Gin Arg Ser Lau Glu Ala Ala Leu Ala Asn Thr Leu Sar Val Lys 
X55 160 ' 165 

etc age aat ttg aat ctt cca age aac acg ctt tec gat ttg tec tct 582 
Lou ser Asn Leu Aan Leu Pro Ser Asn Thr Lau Phe Asp Lea Phe Ser 

17C 175 180 



ggt get ctt caa gga aac cca gat ate gtt gaa tct gtc aag eta gat 
Giy Val Leu Gin Giy Asn Pro Asp He Val Glu Ser Val Lys Leu Asp 
185 190 195 200 



cag aac aga gtc tct gaa gee etc get get gat ttc cac cct gga get 
Gin Asn Arg VaL Ser Glu Ala Phe Ala Val Asp Phe His Pro Giy Ala 
250 255 260 



630 



ctt tta get gtt aag gag aga gat cct get cgt ata age tac gtt cat 678 
Leu Leu Ala val Lys Glu Arg Asp Pro Ala Cys lie S#r Tyr Val His 

205 210 215 

tgt ttc ctt cac ttt aaa ggc ttc etc get cgt caa gcg cat cgt att 726 
cya Phe Leu His She Lys Giy Ph* Lau Ala Cys Gin Ala His Arg He 
220 225 230 

get cat gag ctt egg act cag gac aga aaa ate eta get zzq ttg arc 774 
Ala His Glu Lau Trp thr Gin Aap Arg Lys He Leu Ala L«u Leu He 
235 240 245 



922 



aaa acc ggt acc ggg att ttg eta gac cat get acg get att gtg ate B70 
Lya lie Giy Tnr Giy 11a Leu Leu Asp His Ala Thr Ala lie val lie- 
265 270 2?5 280 



r?w ?T? th 9 ?? 9 ?" qtg gg9 aac aat rc <3 «t «c" cat « ac gcc 913 

Gly Glo Thr Ala Val Val Gly Asn As* Val Ser II* L*u His Asr 
285 29C 



2S5 



acg ctt gga gg« acg g gg a *a ~ ag t ^ gga gat aqg cac ccg aac a — 966 

Thr Leu Gly Gly Thr Gly Ly 5 Gia Cy 5 Gly A=p Ar, His Pro Lyi lie 
300 -^05 33 0 



glZ 1*1 r?! " g 2?* W *« tgt «t erg ggg « t ate :oi4 
Gly Asp Gly Val He Gly Ala Giy Thr Cys u „ G1 Asn Ile 



315 32G 



Thr c ? l ?f* f ag Att g9t 3cg W Cc 3 W 9tq ttg aaa 1062 

Thr lie G^y Glu Gly Ala Lys lie Gly Ma Gly Ser Val Val Leu Ly 3 
330 335 340 

gac gtg ccg ccg cgt. acg acq get gtt gga aat ccc acg agg stg ctt 1110 
Asp Val Pro Pro Arg Thr Thr Ala Val Gly Asn Pro Ala Arg l^u Leu 
^ -50 355 36O 

If 11 gat aat ccg * aa cat Sac aag att cct gat ttg act r 58 

Gly Gly Lyfl A 3 p Asn Pro Lys Thr Hi* Asp Lvs He Pro lly Leu Thr 
365 37c 375 

tit ItS 5w* * Cg " C gdg * at « = 1203 

Met Asp Gin Thr Ser His He Ser Glu Trp S«r Asp Tyr Val Sie 

360 395 390 

tgaaaa^cTc 1213 

<210> 5 

<211> 1080 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (1) , . (1080) 

<220> 

<221> transit_DQDtide 
<222> (1) . , C 965 

<400> 5 

SSf vSf tit 55 Ifr III pi c ** c CCc * £t tfct * ct c " « c 9" « 

M«t vai Asp Leu Ser ser Ph* ser Leu Leu Ph« Ala Ph* Set Val Se^ 

1 5 10 15 " 



5u Sex Phe aga g " tgt g8t tct tcz " a teg tct 

i^L Ser Phe Val Gin 5ec Lys Arg Val Cys A^p Ser Ser L*u S*r Ser 

20 25 



30 



96 



p™ ? at atg Aat 9 * c ctt cct ttc ?ag aqr gat t fc - M4 

Pro Trp Arg Asp Met Asn Gly Asp Glu Leu Pro Phe Ilu Ser Glv 
J5 40 4 5 

Glu Val rf^ ?? r r a * 9 act Cat tca g3g ttt: ^ae teg aac ttg 192 

Glu Val Tyr Ala Lys Gly Thr His Lys 3*r Glu Phe A* P Ser Asn Leu 
w0 55 60 

rll ?~ o Ct f 9t tCt 9at c<=t att wt get ara aga gaa gaa act 240 

Leu Asp Pro Arg Ser Asp Pro He Trp Asp Ala Ua A?g Glu 2" ° 

70 75 firy 



crt gag gca 
Leu Giu Ala 



gag aaa gag cct att ttg agt age ;:c teg tat gct 
Glu Lys Glu ?ro lie Leu Ser 5er ?na ;iu Tyr Ala 
85 9Q 9= 



28B 



ggt ice tia gca cat gat tgt tta gag caa get eta ggg u: gtt c:4 

Gly Ila Lau Ala His Asp Cys Leu Giu Glr* Aid Leu Qlv Phc v«l Leu 

100 105 * 110 

gec aac cgt c:c era a aac cca ace ttg ttg gca aca :aa etc zzg gat 

Ala Asn Arg Leu Gin Asn Pro Thr Ley Leu Ala Thr Gin Leu Leu Aao 

115 12C 125 



at a 
He 



ctt tat ggt 
Phe Tvr Gly 
130 



gtt atg 
Vfil Met 



atg 
Met 
:35 



His 



gac 
Asp 



Lys 



*# - 
Giy 



att 

r 1 & 

140 



cag agt tec; art 
"In Ser Ser He 



cgc cat gat etc cag gca ttc aaa gat cgt gac cct get cat eta teg 
Arg His Asp Leu Gin Ala Phe Lys Asp Arg Asp Pro Ala Cya Leu Ser 
145 150 155 160 



•180 



tat agt tct get ate tta cat ctg aag ggt tat cat gcg tta caa gca 

Tyr Ser Ser Ala tl* Leu His Leu LyS Gly Tyr His Ala Lau Gin Ala 
165 170 175 



528 



tat agg gtt gcg cat eat ctg tgg aat gaa gcg agg aaa eta tta get 5~"6 
Tyr Arg Val Ala Hxs Ly$ Leu Trp Asn Glu Gly Arg Lys Lau Leu Ala 

18G 195 190 

ctt gca -tg caa age cga at* ags gag gtt tv.- gee at: gac ata cat S2*! 
Leu Ala Lau Gin Sar Arg lie Ser Glu val ?he Civ lie Asp lie His 
135 20C " 2C5 

CCA gcg gca aga att Cgg gag gga 1-4 ctg ttg gat cac gga act gga £72 

Pro Ala Ala Arg lie Gly Giu Gly He Lac Leu Asp His Glv Thr Gly 
210 215 220 

gtg gtc att ggt gag acc gc* g-=g ata ggc aac ggt gtc teg ate tta 720 
Val Val !!• Gly Giu Tnz Ala Val Tie Giy Asn Gly Val Ser Ii« Lau 
225 23C 225 " 240 

cat ggt gtg act tta gga gga acc gga aag gas act ggc gat cgc cac 7 66 
His Gly val Thr Leu Gly Gly Thr Gly Lys Glu Thr Giy Asp Arg His 
245 250 255 

cca aag at a ggt gaa ggt gca ttg ctt acta get tgt gtg act ata ctt 816 
?ro Lys II* Gly <sm Gly Ala Leu Leu Gly Ala Cys Val Thr lie Leu 
260 265 270 

ggt aac ata age ata ggt get gga gca atg gta get gca ggt tea ctt 864 
Gly Asn lie Ser tie Giy Ala Gly Ala Met val Ala Ala Gly Ser Leu 
275 280 285 

gtg tta aaa gac gtt cct teg cat agt gtg gtg get gga aat cct gca 912 
Val Lau Ly* Asp Val Pro Ser His Ser Val Val Ala Gly Asn Pro Ala 
290 295 300 

aaa ctg ate agg gtc atg gaa gag caa gac ccg tct eta gca atg aaa $60 

Lys Leu lie Arg Vai Mew Glu Glu Gin Asp Pro Ser Leu Ala M*t Lys 

305 310 315 22Q 

cac gat get act aaa gag ttc ttt cga cat gta get gat ggt tac aaa 1008 
His Asp Ala Thr Lys Glu the Pha Arg His Val Ala A«p Gly Tyr Lya 
325 330 335 



ggg gca caa tct aac gga cca tea c;c tea gca gga gat aca gag aaa 10bo 
Gly Ala Gin Ser Asn Gly Pro Ser Leu Ser Ala Gly Asp Thr Glu Lys 
340 345 350 

gga cac act aac age aca tea tga 10S0 
Gly His Thr Asn Ser Thr Ser 

35S 360 

<210> 6 
<21X> 900 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (900) 

<220> 

<221> transit_peptide 
<222> {1) . . (90) 

<400> 11 

atg get tgt &ca aac ggc gag aat cot gat ttt tct tee teg tea tct 49 

Met Ala Cys He Asn Gly Glu Asn Arg Asp Phe Ser Ser Ser Ser Ser 
1 5 10 15 

ttg ;ct zoz ctt cca arg att gtc tec ccg aac ttt tct gee aga gac 96 
Leu Ser Ser Leu Pro Met lie Vai Ser Arg Asn ?he Ser Ala Arg Asp 
20 25 3C 

gat gga gag acc ggt gac gag ttt cct ct: gag agg Att ttc ccg gtt 144 
Asp Gly Glu Thr Gly Asp Glu Phe Pro Phe Glu Arg lie Phe Fsro v*l 
35 40 45 

tac get aga gga acc ctt aat c^c gtg gee gac ccg g^c ttg ctg gat 192 
Tyr Ala Arg Gly Thr Leu Asn Pro Vai Ala Asp ?zo Vai Leu L«u Asp 
50 55 60 

ttt acc aat tct agt tat gac cca att tgg gat :ct ata aga gaa gaa 24C 
?he Thr Asn Ser Ser Tyr Asp Pro lie Trp Asp Ser lie Arg Glu Glu 
65 70 75 80 

get aag ctt gag gca gaa gag gag ccg gtt ttg agt age ttc ttg tat 268 
Ala Lys Leu Glu Ala Glu Glu Glu Pro Vai Leu Ser Ser Phe Leu Tyr 
85 90 95 

get agt ate ttg teg cat gac tgt tta gag caa gca ttg agt ttt gtt 336 
Ala Ser He Leu Ser His Asp Cys Leu Glu Gin Ala Leu Ser Phe Vai 

100 105 110 

eta get aac cgt etc caa aac cct acc ttg ttg gca act cag ett atg 384 
Leu Ala Asn Arg Leu Gin Asn Pro Thr Leu Leu Ala Thr Gin Leu Met 
115 120 125 

gat ata ttt tgc aac gtt atg gta cat gac aga ggt att: caa age teg 432 
Asp lie Phe Cys Asn Vai Met Vai His Asp Arg Gly lie Gin Ser Ser 
L30 135 140 

act cgt ctt gat gtt cag gca ttc aaa gac aga gat cct get tgt eta 4 80 
lie Arg Leu Asp Vai Gin Ala Phe Lys Aap Axg Asp Pro Ala Cys Leu 
145 150 155 ISO 

teg tat agt teg get ♦« tta- eat ctg aag ggc tat ctt gca ctg cag 528 
Ser Tyr Ser Ser Ala lie Leu His Leu Lys Gly Tyr Leu Ala Leu Gin 

165 170 175 



624 



10 

gcg tat aga gta gca cat. aag ttg tgg aag eaa gga aga *aa c:a cce 

Ala Tyr' Arg Val Ala His Lys Leu Trp Lys Gin Gly Arg Lye Leu Lea 

160 185 190 

gca ttg gca ctg caa age cga gta age gag gta aga ac. get gtg ata 

Ala Leu Ala Leu Gin Ser Arg Val Ser Glu V«. Arg Thr Ala Val lie 
195 200 205 

ggc gac cgt qzc tea att ttg cat ggt gcg aca eta gga gga a:: ggg 572 
Gly Asp Arg Val Ser lie Leu His Gly Val Thr Leu Gly Gly Thr Gly 
210 215 220 

aaa gaa acc ggt gac cgc cat cca aat ata ggc gac ggt get ctt ctt 720 
Lys Glu Thr Gly Asd Arg His Pro Asn lie Gly Asp Gly Ala Lea Lea 
225 * 230 235 240 

gg* gca tgt org act ata ctt ggt aac att aag ata ggc get gga gca 768 
Gly Ala Cye Val Thr lie Leu Gly Aan lie hys Xle Gly Ala Gly Ala 
245 250 255 

atg gta get get ggt teg ctt gtg tea aag gat gtt cct teg cat age 
Met Val Ala Ala Gly Ser Leu Val Leu Lys Asp Val Pro Ser His Ser 
260 265 2"0 

atg gtg get gga aat cca gca aaa etc ate ggg ttt ctt gat gag caa 
Met val Ala Gly Asn Pro Ala Lys Leu He Gly ?he val Asp aiu Gin 
275 2e0 235 

gat eca tct atg aca atg gag :a: ggt gag tec tga 
Aap Pre Ser Met T^r Met Glu fdii Gly Glu 3er 

290 255 300 

<210> 7 
<211> 54 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence description: 
synthetic oligonucleotide 

<<J00> 7 

gagagaggat cetctttcca aceataaaec atggcaacat geatagacac atgc 54 

<210> 8 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence description: 
synthetic oligonucleotide 



816 



a$4 



500 



<400> 8 

ggctcac=ag actaatacac taaattgtgt ttacstcgag agagag 



46 



<210> 9 

<211> 52 

<212> DNA 

<213> Artificial sequence 



<220> 




<223> Artificial sequence description; 
synthetic oligonucleotide 

<400> 3 

gagagaggat Cctcttatcg ccgcgctaat a:gccaccgg ccggagaact cc 52 



<210> 10 
<211> 45 
<212> DNA 

<213> Artificial sequence tV 
<220> 

<223> Artificial sequence description: 
synthetic oligonucleotide 

<4d0> 10 

gagccttacc agtctaatgt agtatatntc aacctcgaga gagag 45 



<210> 11 
<211> 53 

<212> Artificial sequence 
<220> 

<223> Artificial sequence description: 
synthetic oligonucleotide 

<400> II 

gagaga^gat cccctcctcc tcctcctccr. a--^rT:gegc gcatcgacac ctg 53 



<210> 


12 


<211> 


44 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Artificial 




synthetic 



<400> 12 

gcrcaccagc ctaatacatt aaactrtrtc agctcgagag agag 4 4 



<210> 13 

<211> 53 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence descript ion : 
synthetic oligonucleotide 

<400> 13 

gagagaggat ccggccgaga aaaaaaaaaa atgttgccgg tcacaa.gtcg ccg 53 



<210> 14 

<211> 49 

<212> DNA 

<213> Artificial sequence 



12 



<220> 

<223> Artificial sequence description: 
synthetic oligonucleotide 



<400> 14 ■ 

gagagaggat ccgacaagtt ggcataattt atggtggatc tatcttect 4 9 



<210> 


15 


<211> 


43 


<212> 


DNA 


<213> 


Art if icial 


<220> 




<223> 


Artificial 



synthetic oligonucleotide 



<400> 15 

cctgtgtgat tgtcgtgtag tactctagaa actcgagaga gag 



<210> 16 

<211> 67 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence description; 
synthetic oligonucleotide 



<400> 15 

gagagaggat ccgacaagtt ggcataattt atggcttgta taaacggcga gaatcgtgat 
ttttctt 



<210> 17 

<211> 40 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Artificial sequence description: 
synthetic oligonucleotide 

<400> 17 

tacctcgtac cactcagaac tctagaaact cgagagagag 4 0 



